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ABSTRACT

Currently various countries in Africa, includinghdria, Sierra Leone, Guinea, Nigeria, are facirgaster

due to Ebola Virus Disease (EVD), which is primardaused by Ebola virus. 2014 outbreak of Ebola
associated viral haemorrhagic fever has 55-60%itfatate. The incubation period of Ebola is bel@¥
days; once the appearance of symptoms starts teerpwill be infective. As there is no specific vae,
antiviral or drugs for treating Ebola resulting large number of deaths. Most of the recent outlsreak
occurred in remote areas of West Africa. Poveragklof awareness, access to health centres, human
habitats taking its toll in spreading the diseaskige scale. Few nucleotide analogues, proteduigitors,
receptor binding, monoclonal antibodies and antotent therapies are exhibiting promising role in
inhibiting the Ebola virus in variousn(vitro andin vivo) models.
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1. INTRODUCTION Ebola belongs to familyFiloviridae and other
members in this group are Marburgvirus and Cueuavir
Currently various countries in Africa, including under Ebola virus genus consists of five diversecis
Liberia, Sierra Leone, Guinea, Nigeria, are facing Bundibugyo Ebolavirus (BDBV), Zaire Ebolavirus
disaster due to Ebola Virus Disease (EVD). FirstlBb  (EBOV), Reston Ebolavirus (RESTV), Sudan Ebolavirus
outbreak occurred in Sudan (Nzara) and Congo(SUDV) and Tai Forest Ebolavirus (TAFV). BDBV,
(Yambuku) in the year 1976, concluding in the \j#a  EBOV and SUDV have been associated with large EVD
situated near the Ebola River from which the viral gutbreaks near the Tropical rain forests of Cerdrad
haemorrhagic fever got its name Ebola/Ebola Viruswest African distant villages, among these thre€©OEB
Disease (EVD). EVD belongs t&iloviridae which  causes high mortality rates in humans. RESTV and
causes fatal Ebola haemorrhagic fever in humank wit TAFV were not acquainted to cause illness or fatati

fatality rate nearly 90%. Several out breaks of [Bbo huyman. RESTV is mostly found in Philippines andréhi
have been reported from East Africa (Sudan: 1976,(Leroyet al., 2004; 2005).

1979, 2004) Central Africa (Democratic Republic of

Congo, Uganda & Gabon: 1976, 1977, 1994, 1997,

2000, 2001, 2004, 2007) and in West Africa (lvory 2. TRANSMISSION

coast: 1995) since its discovery in 1976. The most Transmission of virus from the wild animals like
recent outbreak started in December 2013 and 2014 iprimates (Chimpanzees, Gorillas and African green
eastern sector of the Republic of Guinea resulted i monkeys) and fruit batsHfpsignathus monstrosus,
more than 337 deaths and spreading to republic ofEpomops franqueti, Myonycteris torquata and
Liberia (Gatherer, 2014; Muyembe-Tamfuet al., Pteropodidae) (Grosethet al., 2007) are the natural hosts
2012; Dixon and Schafer, 2014) and other countries.  for the EVD Fig. 1).
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Early Symptoms:

Ebola can only be spread to others after
symptoms begin. Symptoms can appear
from 2 to 21 days after exposure.

4 countries: Ebola is fatal in
e Guinea
» Sierra Leone

e Liberia of r:?a:-.es“r'e'parie& 2
o Nigeria e culbteak Wher! is someone able to spread
the disease to others?

How do you get the Ebola virus?

Direct contact with: A patiént must have

symptoms to spread
! the disease to others.
(blood, vomit, pee, poop, sweat,

semen, spit, other fluids) days, if an

exposed person does
12 not develop symptoms,
, medical equipment) - they will not become
_ sick with Ebola.
Is (by contact with
blood or fluids or infected meat)

Fig. 1. Infographic exhibiting a basic understanding of flets behind the Ebola virus including its geogiemistribution, (which
includes the African countries of Guinea, northieitveria, Sierra Leone and Nigeria), the virus'slikhost, (which seems to
be bats), the mortality rate of Ebola Hemorrhagied¥ (EHF), how one becomes infected by the vihesgarly symptoms of
EHF and when it is possible for a patient ill wWiEkHF to spread the virus to another human being. BHffe of numerous
viral hemorrhagic fevers. It is a severe, oftemlfdisease in humans and nonhuman primates (suctorlseys, gorillas and
chimpanzees). EHF is caused by infection with asviof the familyFiloviridae, genusEbolavirus. When infection occurs,
symptoms usually begin abruptly. The filSbolavirus species was discovered in 1976 in what is nowDkenocratic
Republic of the Congo near the Ebola River. Since,tbetbreaks have appeared sporadically. (Courtesyeoters for
Disease Control and Prevention (CDC), USA, ID#17677)
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Transmission from primates to humans occurs through 4. TARGETTING VIRAL PROTEINS
the activities like handling ill/infected, butcheg,

eating, contact through blood from these animald an 4.1. Protease Inhibitors
subsequently viral infection spreads from humare vi
human to human transmission (Leray al., 2004;
Grosethet al., 2007).

VP30 is essential for transcription of Ebola andsit
phosphorylated at N-terminal serine clusters and
threonine residues at positions 143 and 146. Haktlar
Protein Phosphatase 1 (PP1) controls VP30
3. GENOME OF EBOLA dephosphorylation as expression of a PP1-binding
peptide cdNIPP1 increased VP30 phosphorylation- 1E7

L . . AR 03 compound targeted at non-catalytic site of PP1
its diameter is around 80 nm with (-) ve strand@dA: inhibited the transcription and replication in celllture

Genome of EVD is nearly 19kb in size which encodes model (llinykh et al., 2014). Phosphorodiamidate
for seven p_rotelns NP (Nucleoprotien) vp35, vpa®, G Morpholino Oligomers (PMOs) are short nucleotides
(Glycoprotein), VPSO’ vp24 and L (Polymerase). . binds to the RNA which can alter the RNA-RNA
How Ebola virus attacks the human system is notjyteractions and RNA- Protein interactions whicfeefs
completely elucidated. Ebola virus attaches tohthst  yjral transcription and translation. The AVI-753M

receptors through the GP (glycoprotein) mediated has been effective in targeting the VP24 gene afl&b
endocytosis into the host vesicles, fusion with the virus (lverseret al., 2012).

membrane leads to the release of Ribonucleo-capmisid leotid hibi
the cytoplasm. Viral RNA dependent RNA polymerase 4.2. Nucleotide Inhibitors

binds to the leader region of the genome to stest t BCX4430 a nucleoside analogue act as broad
sequential transcription of genes. The gene prsduct spectrum antiviral compound which can be a potentia
(MRNA) are protected from the host proteins by @app candidate in treatment of patient in delayed/lstages
and polyadenylation by the L protein during the of infection (Warreret al., 2014).

synthesis (Stahelin, 2014; Wattal., 2014). Replication . . . o

starts only when enough nucleoprotein to encapsidat 4.3. Biologically Active Compounds/Antivirals

the newly synthesized genomes budding of the virus Fullerene sugar balls (anti adhesive agents) age th
occurs with, interaction of matrix protein and new class of biologically active compounds derifrean
nucleocapsid under plasma membrane with the help ofC60 core they bind to the lectins through glycoside
host ESCRT complexes (McDonald and Martin-Serrano,cluster effect which are effective against bacteria

Ebola virus is 970 nm long and filamentous in natur

2009; Grove and Marsh, 2011). Mannosylated fullerene sugar balls can be used as
] antivirals as they have shown effect on Ebola
3.1. Signsand Symptoms pseudotyped infection model. (Nierengarten and

: ; ; Nierengarten, 2014). Griffithsin (lectin) deriveaii red
EVD is a severe acute viral illness often ealga binds to the N-linked Glycans found on thdaig

characterized by the sudden onset of fever, intens . : :
weakness, muscle and joint pain, headache and sor(e)zf viruses like HIV, HCV, SARS and Ebola virus dam

L " : used as antiviral after proper validation (Barginal.,
_throa_t. Th|_5 IS foIIowe_d by vom_ﬂmg, dlgrrhoea,sm 2014). Favipiravir (T-705) a pyrazinecarboxamide
impaired kidney and liver function and in some &ase

) _ derivateive inhibited the replication of Ebola iatdr
both internal and external bleeding. Laboratory stages of infection thereby decreasing the patresien

findings include low _White blood cell and _platelet and disease severity and it has effective agaif4i8E
counts and elevated liver enzymes. Few patients may;rain (Aerosol Ebola virus) in both cell cultureda
experience rash, red eyes, hiccups, chest paighcou animal model. This is broad spectrum antiviral
sore throat, difficulty in swallowing, difficulty i administered through oral route it is effective iagt
breathing un explained internal and external blegdi influenza and it is under phase Ill clinical tridts the
Incubation period ranges from 2 to 21 days, peapte  same (Smitheret al., 2014; Oestereiclet al., 2014.
only infective once the symptomatic phase start$ an Kinase inhibitors (Genistein and Tryphostin) AG1478
viral transmission can occur through blood and pre-treated host cells with this inhibited the atfen of
secretions from the patients (Roday al., 2012; Ebola virus which can be used as broad spectrum
Dixon and Schafer, 2014). antiviral (Kolokoltsovet al., 2012).
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